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GREASE FOR CONSTANT VELOCITY JOINT 



The present invention relates to greases for constant velocity joints, especially plunging type constant 
velocity joints. 

Representatives of plunging type constant velocity joints include double offset type constant velocity joints 
5 (DOJ type) and tripod type constant velocity joints (TJ type). 

Hitherto, as lubricants there have been used greases to which molybdenum disulfide, extreme pressure 
agents containing lead, sulfur-phosphorus extreme pressure agents or the like are added. However, cars equip- 
ped with double offset type constant velocity joints filled with these greases have the problems that beating 
noise or booming noise is generated or bodies vibrate at high speed driving. On the other hand, cars equipped 
10 with tripod type constant velocity joints have the problem that shudder of bodies occurs at acceleration. Further, 
plunging type constant velocity joints have far more sliding contact than shudder contact and when rotating 
torque is delivered with angles, axial force is generated by frictional resistance at sliding parts. 

If a large amount of axial force is generated, vibration of bodies occurs to give discomfort to persons in the 
cars. Therefore, it is desirable to reduce axial force as much as possible. 
15 Thus, in the case of plunging type constant velocity joints, lubricants are filled therein in order to reduce 
frictional resistance and to improve slidability. 

As explained above, according to the conventional techniques, there have been developed no greases of 
low friction coefficient for inhibition of generation of beating noise or booming noise or occurrence of shudder 
of bodies at high speed driving or acceleration of speed in cars equipped with constant velocity joints, especially 
20 plunging type constant velocity joints. 

According to the present invention, above problems have been solved by providing greases for constant 
velocity Joints by adding diurea compounds, organic molybdenum compounds, extreme pressure agents and 
specific copolymers to base oils. 
In the accompanying drawings, 
25 Fig. 1 is a graph which shows relation between kinematic viscosity and molecular weight of copolymers. 

Fig. 2 is a graph which shows relations among speed, axial force and sound pressure in the bodies of cars 
equipped with DOJ. 

The present invention relates to a grease composition for constant velocity joints which comprises base 
greases comprising mineral oils and urea compounds and (1) 0.5 - 5 % by weight of molybdenum dithiocarba- 
30 mate compounds and 0.5 - 5 % by weight of molybdenum dithiophosphate compounds as organic molybdenum 
compounds, (2) 0.5 - 1 0 % by weight of zinc dithiophosphate compounds as extreme pressure agents, and (3) 
0.5 - 60 % by weight of copolymers having a molecular weight of 300 - 4,000 and comprising ethylene and bran- 
ched a-olefin. 

The grease of the present invention may further contain antioxidants, oiliness agents, rust preventives and 
35 the like. 

The base oils used in the present invention are mineral oil or synthetic hydrocarbon lubricating oils. As thick- 
ening agents, there may be used urea compounds (diurea compounds) which are superior in heat resistance 
to metallic soaps such as lithium soap. 

Organic molybdenum compounds used in the present invention comprise combination of molybdenum dial- 
40 kyl dithiocarbamates and molybdenum dialkyl dithiophosphates or molybdenum diary! dithiophosphates. 

The said molybdenum dialkyl dithiocarbamates are represented by the following formula 
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wherein R 2 , R 2 each represents a 0,-024 alkyi group, m+n=4, m=0-3 and n=4-1. 

The said molybdenum dialkyl dithiophosphates and molybdenum diaryl dithiophosphates are represented 
by the following formula 
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A thorough mixture of a base grease comprising purified mineral oil (same as used in Comparative Example 
1) as a base oD (83 % by weight) and a diurea compound (10 % by weight), and an organic molybdenum com- 
pound® (molybdenum dialkyl(Ci-C24) dithlocarbamate (4 % by weight), zinc dialkyl(primary and secondary 
alkyl) and diaryl dithiophosphate as an extreme pressure agent (2 % by weight) and octyldiphenylamine as an 
antioxidant (1 % by weight) was processed by a three-roll mill. Properties of the resulting grease composition 
ware measured and the results are shown in Table 1. 

Comparative Example 3 

Grease composition was obtained in the same manner as in Comparative Example 2 except that 2 % by 
weight of the organic molybdenum compound® (molybdenum dia!kyl(Ci- c 24 alkyl) dithlocarbamate) and 2 
/» by weight of a molybdenum compound® (molybdenum dialkyl(primary and secondary alkyl) and diaryl 
dithiophsphate) were used as organic molybdenum compounds. Properties of this composition were measured 
and the results are shown in Table 1. 

Example 1 

To a base grease comprising 82 % by weight of purified mineral oil (same as used in Comparative Example 
1) as a base oil and 10 % by weight of a diurea compound were added 1 % by weight of a copolymer (molecular 
weight: 3700) of ethylene and branched a-olefin as oligomers. 2 % by weightof the organic molybdenum com- 
pound® (same as in Comparative Example 2). 2 % by weight of the organic molybdenum compound® (same 
as in Corr.parat.ve Example 3). 2 % by weight of zinc dialkyl dithiophosphate as an extreme pressure agent, 
and 1 % by weight of octyldiphenylamine as an antioxidant They were well mixed and then processed by a 
three-roll mill to obtain a grease composition. Properties of this composition measured are shown in Table 1. 

Examples 2-7 



Grease composes as shown in Table 1 were obtained in the same manner as in Example 1 except that 
amounts of the mineral oils and copolymers (molecular weight : 3700) of ethylene and branched a-olefin as 
30 oligomers were changed. Properties of these compositions are shown in Table 1 

Comparison of the results of Comparative Example 3 with those of Examples 1 - 7 shows that the copolym- 
ers of ethylene and branched a-olefins used in the present invention were added to greases of low friction coef- 
ficient, the low friction coefficient did not change, but axial force greatly decreased than greases of low friction 
coefficient which did not contain the copolymers of the present invention as shown in Table 1 and Fig 2 It is 
35 consideredthat this is due to synergistic effect of addition of diurea compounds, organic molybdenum com- 
pounds, extreme pressure agents and copolymers. 
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(Note) 

In Table 1, the oligomers are copolymers of ethylene and branched a-olefins (molecular weight : 3700) ; 
the urea compounds are urea compounds mainly composed of diruea ; the organic molybdenum compounds 
5 (D are molybdenum dialkyl dithiocarbamates ; the organic molybdenum compounds® are molybdenum dial- 
kyl(primary and secondary) and diary! dithiophosphates ; the extreme pressure agents® are zinc dialkyl(prim- 
ary and secondary) and diary! dithiophosphates ; and the antioxidants® are octyldiphenylamine. 
Properties of grease compositions were measured by the following methods. 
Consistency : JIS K2220 5.3 
10 Dropping point : JIS K2220 5.4 

Friction coefficient : ASTM D2266 (50 kgf x 600 rpm x room temperature x 15 minutes) 
Axial force : by test on actual cars in which DOJ type constant velocity joints were mounted ; 

dB b 20 log (kg f) 

Table 1 shows that the greases of the present invention have low friction coefficient and provide very low 
15 axial force. 

As explained above, the greases of the present invention have low friction coefficient, are excellent in 
reducing axial force, can reduce discomfort for passengers and can provide comfortable driving environment 



20 Claims 

1. A grease composition for constant velocity Joint which comprises a base grease comprising a mineral oil 
and an urea compound and the following compounds ; 

(1) 0.5 - 5 % by weight, based on the grease composition, of a molybdenum dithiocarbamate compound 
25 and 0.5 - 5 % by weight, based on the grease composition, of a molybdenum dithiophosphate compound 

as organic molybdenum compounds, 

(2) 0.5-10 % by weight, based on the grease composition, of zinc dithiophosphate compound as an 
extreme pressure agent, and 

(3) 0.5 - 60 % by weight, based on the grease composition, of a copolymer of ethylene and branched 
30 a-olefin. 

2. A grease composition according to claim 1 , wherein the molybdenum dithiocarbamate compound is molyb- 
denum dialkyl dithiocarbamates. 

35 3. A grease composition according to claim 1 , wherein the molybdenum dithiophosphate compound is at least 
one compound selected from the group consisting of molybdenum dialkyl dithiophosphates and molyb- 
denum diaryl dithiophosphates. 

4. A grease composition according to claim 1, wherein the zinc dithiophosphate compound as an extreme 
40 pressure agent is at least one compound selected from the group consisting of zinc dialkyl dithiophosphates 

and zinc diaryl dithiophosphates. 

5. A grease composition according to claim 1, wherein the copolymer of ethylene and branched a-olefin is 
an oligomer of ethylene and branched a-olefin which is represented by the formula : 

45 

R 



CH 2 -CH 2 e CH 2 -CH ^ F 

wherein R represents an C r C 10 alkyl group and x, y and p represent an integer of 1 - 145, 1 - 95 and 1 - 
60, respectively. 

55 

6. A grease composition according to claim 5, wherein the oligomer has a molecular weight of 300 - 4,000. 
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